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The i n t e n t  of t h i s  paper i s  t o  introduce some of t he  research being done 

a t  t h e  Universi ty  of Pennsylvania. 

impact analysis and l a rge ly  involves the  use of input-output r e l a t i o n s  with 

s p e c i a l  caus iderar ian  given t o  the  reg iona l  flow of * e ,   his paper w i l l  

d i scuss  some impact models, relate some of t h e  methodology and s t a t i s t i c a l  

This research is designed as reg iona l  

I. 
I 

procedures being employed i n  a model of Phi ladelphia ,  and w i l l  p resent  some 

of t h e  r e s u l t s  of t h i s  model. The -for  purpose of t h i s  presenta t ion  i s  t o  

I , sugges t  the pert ipence of t h i s  qveaue of research, 

1 
I 
I 

The curren t  study has a8 i t s  focus t h e  Standard Metropolitan S t a t i s t i c a l  

,Area OT PhiTadelphia, which includes five count ies  i n  Pennsylvania and t h r e e  

count ies  i n  New Jersey. A l l  da ta  and empir ical  information are relevant for 
I 
1 

1 

,1959. 

The expressed i a t e n t  of t h e  Phi ladelphia  Study is t o  measure t h e  im- 

pac t s  of changes i n  f e d e r a l  research and development expenditures upon the  
1 

r eg iona l  economy. 

of defense expenditures,  t he  uneven geographic d i s t r i b u t i o n  of f e d e r a l  

Recent nat ional  concern with an  undesirably high level 

R ti D awards, and t h e  ou tc r i e s  by communities when defense cutbacks th rea t en  

t h e i r  economic s t a b i l i t y  have motivated t h e  Federal  government t o  encourage 

-and sponsor research on t h e  nature  and extent: of i t s  procurement programs. 

This reg iona l  impact problem can f i n d  some focus i n  simply viewing 

t h e  i n d u s t r i a l  and geographic d i s t r i b u t i o n  of t h e  government's prime defense 

* Support of t he  National Aeronautics and Space Administration is g r a t e f u l l y  
acknowledged. 



con t rac t  awards, bu t  i t s  perspect ive is  clouded when t h e  i n d u s t r i e s  receiv-  

ing the  prime awards l e t  subcontracts  and r e d i s f r i b u t e  t h e  f e d e r a l  d o l l a r s  

throughout the  United States .  

A s  an  economic problem, the  regional  e f f e c t s  of changes i n  l e v e l s  of 

f e d e r a l  expenditures can be viewed as t h e  repercussions of changes i n  l e v e l s  

of f i n a l  demand, t he  so-called m u l t i p l i e r  effect. 

Several  techniques are commonly used t o  generate  a mul t ip l i e r ,  The 

basic-nonbasic approach, c e r t a i n  econometric models, and input-output ana lys i s  

have a l l  found favor  i n  r eg iona l  impact s tud ie s ,  and a l l  have been debated 

f o r  t h e i r  advantages and disadventages. 

enon, however, none have found widespread acceptance, 

Like a l l  models of a complex phenom- 

One d e s i r a b l e  a t t r i b u t e  

of t h e  input-output approach is i t s  d e t a i l e d  desc r ip t ion  of t he  l inkages 

between a l l  s e c t o r s  of t he  economy. Put another  way, input-output has g r e a t  

u t i l i t y  i n  ou t l in ing  the  s p e c i f i c  repercussions of changes i n  consumption. 

The matrix format also provides a double accounting system which is e s p e c i a l l y  

useful in asses s ing  t h e  r e l i a b i l i t y  of e x i s t i n g  d a t a  and i n  denot ing t h e  

absence of pe r t inen t  data.  

r eg iona l  flows of goods t h e  input-output matrix can be a valuable  source of 

information t o  evaluate t h e  s p a t i a l  i n t e r a c t i o n s  of regions and indus t r ies .  

There are, o f ' cou r se ,  many problems t o  which an impact a n a l y s i s  can be 

When supplemented with information on t h e  in t e r -  

d i r ec t ed ,  

i n d u s t r i e s  , and economic development programs. 

p re sen t  Phi ladelphia  Impact Study is t o  analyze the  impacts of cutbacks i n  

defense  expenditures on the  one hand, and, on t h e  o the r ,  t o  he lp  eva lua te  

t h e  effects of concomitant governmental o f f s e t  po l i c i e s .  

of t h e  Study is  t o  provide bas i c  data which would he lp  t o  o r i e n t  l o c a l  

i n d u s t r i a l  development plans. 

Previous s t u d i e s  have analyzed the  impacts of new bridges,  new 

An expressed concern of .the 

One i m p l i c i t  goal 

Together with o ther  a n a l y t i c a l  techniques,  



input-output ana lys i s  w i l l  furnish va luable  information on those i n d u s t r i a l  

l inkages,  i den t i f i ed  by theirt i n t e r n a l  and ex te rna l  flows of goods, which 

serve  as the  p r inc ip l e  source of income generat ion f o r  t h e  region. 

In addi t ion  t o  the  we l l  known d i f f i c u l t i e s  with input-output analyses  -0- 

these l a rge ly  reflect several restrictive assumptions --- reg iona l  models have 

been hampered by a lack of extensive and r e l i a b l e  data.  Previous reg iona l  

input-output s tud ie s  have been forced t o  e i t h e r  u s e  na t iona l  information, 

or  adopt highly general ized measurement techniques, or make educated guesses 

of t h e  reg iona l  a t t r i b u t e s  t o  be employed in a na t iona l  model. Although 

numerous na t ions  have compiled input-output t ab le s ,  and many with g r e a t  

d e t a i l ,  only a few at tempts  have been made t o  cons t ruc t  a t a b l e  a t  the  

reg iona l  o r  metropol i tan level. Where attempted, these  nonetheless have 

s a c r i f i c e d  d e t a i l  for the f a c i l i t y  or ease  in manipulating the  f i n a l  matrix 

i n  order  t o  trace some impacts of change. Indeed, f requent  re ference  i n  

the  l i t e r a t u r e  i s  made t o  t h e  marginal gain  of d e r a i l  for t h e  expensive 

d a m  gathering and coaipifation procedures. 

The term input-output r e a l l y  designates  two separa te  concepts: one, 

the  desc r ip t ive  model o r  matrix, and second, t h e  manipulation of t h i s  matrix 

or t h e  impact  ana lys i s ,  The matrix is a t a b l e  in which indus t r i e s  o r  economic 

s e c t o r s  appear as both rows and columns i n  i d e n t i c a l  sequence. 

each c e l l  of t h e  t a b l e  ind ica tes  the numerical r e l a t ionsh ip  between the  

An en t ry  i n  

r e spec t ive  row and cohrun, This re l a t ionsh ip  can be measured i n  monetary 

values  or weight un i t s ,  o r  can be expressed as a coe f f i c i en t ,  

f ac tu r ing  i n d u s t r i e s  t h i s  coe f f i c i en t  is  usua l ly  r e fe r r ed  t o  as t h e  

For manu- 

technological  e a e f f i c i e n t  and expresses the  amount of each input  o r  purchase 

per  t o t a l  output  of t h e  industry,  hence the  term input-output coe f f i c i en t .  

A very bas i c  assumptian of impact ana lys i s  is t h a t  this input-output c o e f f i c i e n t  
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is cornparable f o r  a l l  firms i n  any i n d u s t r i a l  category, and is  s t a b l e  f o r  

these  indus t r i e s  f o r  any s c a l e  of operation and f o r  s h o r t  periods of time. 

The most f requent  matrix appearing i n  the  literature i s  the  balanced 

reg iona l  model which designates  the t o t a l  a r r ay  of i n d u s t r i a l  r e l a t ionsh ips  

i r r e s p e c t i v e  of t h e  geographic source of supply and d e s t i n a t i o n  of demand. 

The u t i l i t y  of t h i s  na t iona l ly  balanced model f o r  metropol i tan a reas  i s  

obviously r e s t r i c t e d .  

reg iona l  model which would d ig t inguish  the l o c a l  from t h e  non-local sources 

of supply and des t ina t ions  of demand. 

A b e t t e r  model f o r  such a sub-region is an i n t e r -  

Figure 1 i l l u s t r a t e s  one in te r - reg iona l  

model as a set  of matrices:  

export  matrix. 

from l o c a l  i ndus t r i e s  A ,  E, C, ..., and from non-local i ndus t r i e s  A ' ,  B', C ' ,  

t h e  l o c a l  matrix, t he  import matrix, and t h e  

For any industry,  inputs  wOU1d be designated a s  being supplied 

... . The outputs of any indus t ry  17OUld a l s o  be represented as flowing t o  

l o c a l  i ndus t r i e s  A ,  B, C,  ..., and t o  non-local i n d u s t r i e s  h l ,  B1, C1, ... . 
A common v a r i a t i o n  of t h i s  model is one which co l lapses  tile import matrix 

i n t o  a s i n g l e  row and fhe exports matrix info a s i n g l e  co:umn. The Phi ladelphia  

Study w i l l  a t t e m p t  s t i l l  another  va r i a t ion  by consider ing an  add i t iona l  

matrix which would descr ibe  ce r t a in  in t ra - reg iona l  flows, namely the  i n t r a -  

i n d u s t r i a l  r e l a t ionsh ips  between one suburban county and the  metropolitan 

area, Figure 2 i l l u s t r a t e s  t h i s  sub-matrix as indus t r€es  B , D , C ,  ... . A - 0  

The pe r t inen t  q u a l i t i e s  of the Phi ladelphia  Study w i l l  be : ( l )  extensive 

d e t a i l  i n  a s ing le ,  nationally-balanced matrix, and (2) a set of matrices 

descr ibfng  t h e  reg iona l  and in t ra - reg iona l  flows of goods and services. 

The manufacturing por t ion  of t he  2hi ladelphia  economy w i l l  be represented 

by 370 sec to r s  a t  t h e  four -d ig i t  level of t h e  Standard I n d u s t r i a l  Classifica- 

t i on .  The technological  coe f f i c i en t s  and d i r e c t  d o l l a r  flows of these  

manufacturing sec to r s  are now cor,ipleted for t h e  nationally-balanced model, 
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and it i s  an t i c ipa t ed  t h a t  t he  regional  flows w i l l  be completed shor t ly .  

It is  intended t h a t  t he  re:.iaining sec tors  of t he  Thi ladelphia  economy w i l l  

be t r ea t ed  i n  similar d e t a i l .  

wholesale t r a d e  by 20 t o  25 sec tors ,  r e t a i l  t r ade  by approximately 25 

sec to r s ,  and the  construct ion industry by s i x  sectors .  

of t he  economy, infoimation i s  cur ren t ly  being co l lec ted  f o r  similar d e t a i l  

i n  order  t o  s u f f i c i e n t l y  complement t h e  more bas i c  sec tors .  

Basic d a t a  has been gathered t o  represent  

For t h e  remainder 

Data and information for t h e  Phi ladelphia  Study were obtained from 

th ree  p r i n c i p l e  sources: 

unpublished r epor t s  from state and f e d e r a l  agencies;  and from l o c a l  govern- 

mental sources,  c h i e f l y  the Penn-Jersey Transportat ion Study. 

interviews were, by far,  the  most important source of data.  

f ac tu r ing  sec to r s  ? t he  interviews contacted approximately 3000 f i rms over 

a period of f i f t e e n  nonths, 

information were used t o  compute the technological  coe f f i c i en t s .  

less d e t a i l e d  information vas u t i l i z e d  from 255 firms. The Penn-Jersey 

Transportat ion Study earlier conducted a survey of i n d u s t r i a l  f i rms and 

gathered d e t a i l e d  information which f a c i l i t a t e d  incorporat ion i n t o  t h e  

present  study. 

f ac tu r ing  sec to r s  and pernits some estimate of t h e  r e l c a b i l i t y  of t h e  f i n a l  

r e s u l t s .  

intei-views with l o c a l  businesses;  published and 

The l oca l  

For t h e  manu- 

Of these, r e tu rns  from 912 f i r m s  with d e t a i l e d  

I n  addi t ion ,  

Table 1 sho.cJs t h e  ex ten t  of survey coverage f o r  t he  manu- 

The goal of the  survey was t o  provide inforna t ion  fmm firms which 

t o t a l l e d  a t  least twenty-five percent of the  employment i n  each four -d ig i t  

SIC category. 

f i rms  i n  each four -d ig i t  category. The next s t e p  w a s  t o  select f o r  i n t e r -  

view a l l  those f i rms with g r e a t e r  than 200 erqloyees.  I n  s i t u a t i o n s  where 

t h i s  f i r s t  s e l e c t i o n  d id  not cover a t  least twenty-five percent of t h e  

The sampling procedure was t o  rank by employment-size a l l  



employment t n  each category, the l a r g e s t  firrns 17ere then se lec ted  t o  t o t a l  

t h e  twenty-five percent  c r i t e r i o n .  

returned quest ionnaires  averaged about t h i r t y - f i v e  percent  of t he  i n i t i a l  

Tlie response rate i n  terms of completed, 

se lec t ion .  One the  bas i s  of t he  responses, t h e  next s t e p  was t o  select 

t h e  l a r g e s t  f i rms from the  remaining l i s t  of f i rms under 200 employees, 

u n t i l  t h e  tirenty-f ive percent c r i t e r i o n  was again reached, Depending 

upon the  subsequent responses, t h i s  las t  procedure w a s  repeated severa l  

times 0 

The f i n a l  s t age  was t h e  se lec t ion  of a l a rge  number of t he  remaining 

small f i rms i n  most SIC categories.  These were interviewed with a much 

shortened questionnaire.  Since the o r i g i n a l  sample w a s  biased with l a rge  

f i rms,  t h e  i n t e n t  here  vas t o  procure information from the  v a s t  number 

of smaller f i rms i n  the region, The net7 quest ionnaire  was shortened so as 

t o  ask only se lec ted ,  s t r a t e g i c  questions vhich were suggested by t h e  earlier 

responses. 

In summary, the sampling procedure might be descr ibed as almost a com- 

plete inqui ry  of f i rms with grea te r  than 50 employees; of course not  a l l  of 

t hese  responded with da t a  f o r  use i n  t h e  study. 

Both quest ionnaires  were designed t o  be completed by responsible  manage- 

ment a f t e r  being del ivered by University personnel. The earlier, longer 

ques t ionnai re  asked Eor accura te  f igures  from company records,  while t h e  

s h o r t e r  quest ionnaire  l a rge ly  f a c i l i t a t e d  estimates by management. 

This sampling procedure vas  grea t ly  expedited by t h e  a v a i l a b i l i t y  of 

d e t a i l e d  i n d u s t r i a l  d i r e c t o r i e s  compiled by t h e  Pennsylvania Department of 

I n t e r n a l  Affa i r s .  

included the  employment-size of each firm. 

The d i r e c t o r i e s  l i s t e d  f i rms by t h e  four -d ig i t  SIC and 

I n  addi t ion ,  t h e  same S t a t e  

agency provided both published and unpublished d a t a  on wages, value of 
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of production, and value-added f o r  a l l  four -d ig i t  SIC categories .  

!hen the  interview s t age  vas completed or  c losed,  t h e  next  s t e p  

involved t h e  computation of technological c o e f f i c i e n t s  and t o t a l  d o l l a r  

fhrs  o r  cont ro l  t o t a l s .  

t o t a l s  were: the  Pennsylvania Department of I n t e r n a l  Af fa i r s ,  t h e  l o c a l  

Bureau of Employment Securi ty ,  and t he  f ede ra l  Census of Ilanufacturers. 

While the  bas ic  survey provided most of the  information f o r  t h e  technological  

coe f f i c i en t s ,  f requent  re ference  was made t o  t he  1958 na t iona l  input-output 

t a b l e  compiled by t h e  Office of: Business Economics. 

responses t o  the  l o c a l  survey were l i m i t e d ,  these na t iona l  values  were 

used as "dummy" e n t r i e s ,  p a r t i c u l a r l y  so as t o  comply wi th  t h e  d i sc losu re  

ru le .  

The pr inc ip l e  sources f o r  e s t ab l i sh ing  con t ro l  

I n  ins tances  where 

There trere, as always, many problems encountered i n  the  computation 

process. 

repor t .  

r e c o n c i l i a t i o n  of sources,  e spec ia l ly  when d i f f e r e n t  years  were reported,  

and where d i f f e r e n t  state sources were u t i l i zed .  

A more de t a i l ed  descr ip t ion  of these w i l l  be given i n  a published 

Ferhaps the  most s e r ious  problems were those r e s u l t i n g  from the  

The v a l i d i t y  of an input-output t a b l e  can be discerned i n  p a r t  i f  a 

measure of t h e  var iance of t h e  technological  c o e f f i c i e n t s  is given. For i f  

t h e  t a b l e  is t o  be used i n  a n  impact ana lys i s ,  t h e  obvious quest ion of 

representa t iveness  of t h e  coe f f i c i en t s  becomes of paranount importance. To 

t h i s  end, it is des i r ab le  t o  i l lustrate some of t he  v a r i a t i o n s  i n  t h e  

coef f fcients among Phi ladelphia  indus t r ies  Table 2 shows 

technological  c o e f f i c i e n t s  f o r  eleven Zims represent ing t h e  f h i d  milk 

indus t ry  i n  Philadelphia.  

t i o n  on t h e i r  manufacturing operations and four  f i r m  provided only l imited 

data .  

and firms. 

Seven of t hese  firms provided de ta i l ed  informa- 

These eleven firms of varying s i z e  of operat ion served as t h e  bas i s  



f o r  t he  Phi ladelphia  technological  coe f f i c i en t s .  

r epor t  t h e  r a t i o  of d o l l a r  purchases from each indus t ry  l i s t e d  on the  l e f t  

t o  t h e  t o t a l  value of production of each f i rm 

two columns show t he  aggregated Philadelphia coef f i c i e n t s  and t h e  resFec t ive  

coe f f i c i en t s  f o r  the  e n t i r e  United S t a t e s  as reported by the  1958 Census of 

ilanufacturers. 

t hese  firms and t h e  indus t ry  can be observed, e spec ia l ly  f o r  t he  Dairy Farms 

row, t!ie t o t a l  material purchases row, t h e  wages row, and the  power row. 

The most apparent v a r i a t i o n s  among these  firms involve the  minor purchases, 

and r e f l e c t  v a r i a t i o n s  i n  furchases from similar o r  r e l a t e d  indus t r ies .  

That is, v a r i a t i o n s  i n  the  degree t o  which sone f i rms purchase macerials 

t o  be f u r t h e r  processed and sold as secondary products, f o r  example, eggs,  

b u t t e r ,  cheese, etc. 

offered by published government sources. 

I n  Table 2 t h e  columns 

l i s t e d  a t  t h e  t o p .  The last 

The re la t ive comparability of production technolozy f o r  

It is important t o  note  i n  Table 2 the  l imited d e t a i l  

The question of r e l i a b i l i t y  of t h e  regional ,  Phi ladelphia  c o e f f i c i e n t s  

can be f u r t h e r  evaluated, i n  a l imited sense,  by t h e i r  comparison with o the r  

coe f f i c i en t s .  Unfortunately, only t h e  na t iona l  U . S .  c o e f f i c i e n t s  o f f e r  a 

reasonable bas i s  for comparison. Table 3 shows the  input-output c o e f f i c i e n t s  

€or t h e  four  Phi ladelphia  indus t r ies  i n  the  Dairy Products I n d u s t r i a l  Group 

and t h e  respective na t iona l  coef f ic ien ts .  

technology of t h e  d a i r y  products indus t r ies ,  and a l s o  ind ica tes  t h a t  i n  some 

cases t h e  reg iona l  v a r i a t i o n  can be q u i t e  s i g n i f i c a n t ,  see t h e  b u t t e r  and ice 

cream indus t r ies .  

Table 4, l i k e  Table 3, compares t h e  production c o e f f i c i e n t s  f o r  t he  

This t a b l e  reveals t h e  r eg ioaa l  

Pieat Products Industry i n  Philadelphia and t h e  na t iona l  coef f ic ien ts .  

t h i s  i n d u s t r i a l  group t h e  regional  and na t iona l  c h a r a c t e r i s t i c s  are more 

a l i k e .  

In 



As indicated e a r l i e r ,  the  more important c h a r a c t e r i s t i c s  of a reg iona l  

t a b l e  are the r e l a t ionsh ips  Letveen the l o c a l  i n d u s t r i e s  and t h e  non-local 

indus t r ies .  

l o c a l  repercussions of economic changes. 

reg iona l  and extra-regional  re la t ionships ,  Table 5 shows two sets of Lnput- 

output coe f f i c i en t s  for t h e  i leat  Products Indus t r ies :  

l o c a l  pwchases and another  denoting t h e  non-local purchases o r  imports. 

This t a b l e  reveals t h e  r e l a t i v e l y  small volume of l o c a l  purchases and the  

g r e a t  dependence on outs ide indus t r ies ,  

for a metropol i tan area i n  the  case of t he  a g r i c u l t u r a l  purchases, but 

Table 5 suggests t h a t  t he re  i s  importation of products which might be 

a v a i l a b l e  from l o c a l  sources. A l l  of t h e  indus t r i e s  l i s t e d  t o  the  l e f t  

i n  Table 5 have r ep resen ta t ive  firms i n  the  nietropolitan reZion. 

Regional impact analysis  must obviously i d e n t i f y  and assess t h e  

As an example of t h e  nature of t h e  

one denoting the  

Terhaps t h i s  i s  t o  be expected 

These d i f f e rences  between the in t ra - reg iona l  and in te r - reg iona l  pur- 

chases are important considerat ions i n  i n d u s t r i a l  d e v e l o p e n t  and of g r e a t  

per t inence  t o  loca t ion  theory,  American indus t ry  can be character ized by i ts  

high degree of s p e c i a l i z a t i o n  and product d i f f e r e n t i a t i o n .  

i t e m s  are ava i l ab le  i n  many d ic fe ren t  grades and varieties, and each of 

t hese  d i f f e r e n t  items are manufactured by separate f i n n s  t o  ga in  certain 

economic advantages i n  terms 02 agglomeration o r  scale economies, These 

advantages have been noted i n  t h e  l i t e r a t u r e  as cheapness, va r i e ty ,  and 

f l e x i b i l i t y  of supply.' American indus t ry  has developed t o  t h e  poin t  where 

it has become economically imperative f o r  most f i rms t o  have access t o  an  

Kost manufactured 

1 '  

Center f o r  Regional Economic Studies, Occasional Paper, No. 2, Hay 29,' 1964, 
Edgar El. Hoover, -.---I_ S p a t i a l  Economics: The Part ia l -Equi l ibr ium Approach, 
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-. assured and wide range 02 cheap products. LC is suggesi;eri t h a t  che discance 

input  of t r a d i t i o n a l  loca t ion  theory now f i n d s  expression i n  terms of communica- 

t i on ,  and i t s  parameters are neasured by speed, e f f lc iency ,  and convenience. 

The l a rge  metropolitan agglomerations of people have become synonymous 

with large,  d i v e r s i f i e d ,  i ndus t r i a l  bases i n  which t h e  jux tapos i t ion  of a 

l a rge  pool of resources becomes an important loca t iona l  f ac to r .  The loca t ion  

of indus t ry  thus can be pa r t ly  explained by t h e  economic advantages accrued 
2 through ex terna l ,  agglomeration economies, o r  Hoover's urbanizat ion -- economies. 

This interdependence of industry can be nea t ly  portrayed by t he  input-output 

matrix, and together  with o ther  techniques could a l s o  p e r m i t  a b e t t e r  under- 

s tanding of t h e  urbanization, agglomeration economies. 

The most de ta i l ed  input-output t a b l e  r ead i ly  a v a i l a b l e  t o  t h e  researcher  

is t h e  192 industry matrix of t h e  U.S. economy f o r  1947. Inspection of a 

t a b l e  a t  t h i s  level of d e t a i l  reveals  a c l u s t e r i n g  o r  clumping of e n t r i e s  

i n  t h e  cells of t he  matrix, evidence of the i n d u s t r i a l  complex whereby pro- 

duc t s  move i n  several s tages  from raw material t o  f i n a l  consumption. While 

i n d u s t r i a l  l inkages are q u i t e  apparent a t  the  na t iona l  level, t he  na ture  

and ex ten t  of the  loca l  l inkages a re  not  a t  a l l  clear. To t h i s  end it would 

be i n s t r u c t i v e  t o  inves t iga t e  t h e  c h a r a c t e r i s t i c s  of the  l inkages i n  the  

Phi lade lphia  Region, 

The following d iscuss ion  w i l l  descr ibe  the  incer indus t ry  r e l a t ionsh ips  

of one i n d u s t r i a l  complex, 

one indus t ry  is dependent upon both l o c a l  and non-local i ndus t r i e s ,  and, i n  

The in ten t  here  is  t o  show t h e  degree t o  which 

Edgar PI. Hoover, Location Theory and the  Shoe and Leather Indus t r ies  --- - 
(Cambridge: Harvard University Press, 1937) p. 91. 
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an overly s impl i f ied  approach, suggest t he  per t inence of t h e  r o l e  of 

urbanizat ion economies, 

i n d u s t r i e s  i n  t h e  Phi ladelphia  Region purchase a l a rge  number and v a r i e t y  

The data t o  be subsequently presented show t h a t  

of products from l o c a l  sources;  however, t hese  l o c a l  purchases do not  con- 

s t i t u t e  a l a rge  proportion of t h e  t o t a l  inputs.  The indus t r i e s  discussed 

a r e  sho tmtobe  dependent upon a s ingle ,  ou ts ide  source of supply which 

c o n s t i t u t e s  t he  l a r g e s t  d o l l a r  purchase -0- t he  bas i c  raw material --- 
but  a l s o  dependent upon the  procurement of numerous, sua11 purchases from 

l o c a l  sources. 

provides t h e  d i v e r s i f i e d  i n d u s t r i a l  base t o  fu rn i sh  i n d u s t r i e s  a quick 

The t h e s i s  offered i s  t h a t  a la rge ,  metropol i tan area 

and e f f i c i e n t  source of supply. 

The following a n a l y s i s  is i n  no way a tes t  f o r  t h e  urbaniza t ion  

economies, bu t  is  r a t h e r  an  ind ica t ion  of a d i r e c t i o n  which research  p e r t i -  

nent  t o  t h i s  problem might be pursued. Fur ther ,  t he  following r e s u l t s ,  of 

course,  are only s i g n i f i c a n t  as indicated by t h e  s i z e  of t he  sample. An 

a r t i c u l a t e  test  f o r  t he  urbanizat ion economies must await more ex tens ive  

res earcii . 
The Paper and Paper Products i n d u s t r i a l  complex is common t o  many 

i n d u s t r i a l  regions,  and it i s  s u f f i c i e n t l y  spec ia l i zed  i n  product d i f f e r e n t i a -  

t i o n  t o  o f f e r  a meaningful example. The l inkages i n  the  Paper  Industry are 

from r a w  material t o  pulp production, t o  paper and paperboard manufacture, 

t o  converted paper and converted paperboard products,  t o  consuming industry,  

t o  f inal  consumption. 

t h e  following r e l a t ionsh ips :  

i ndus t ry  was from logging, 2 9 ~  for each d o l l a r  of pulp output ;  t h e  l a r g e s t  

material input  t o  paper  and board mills was from tbe pulp indus t ry ,  35c of 

pulp f o r  each d o l l a r  of ouput of paper  and paperboard; and, t h e  l a r g e s t  

The 1947 in t e r indus t ry  matrix f o r  t h e  U.S. r e p o r t s  

the  l a r g e s t  material input  t o  the  pulp 
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material input  t o  the  converted paper and paperboard indus t ry  was from 

the  paper and board mills, 43c of paper and board f o r  each d o l l a r  of con- 

ver ted  products output. TZle same re l a t ionsh ips  are similar f o r  t he  U.S. 

f o r  1953. 

I n  the  Phi ladelphia  Region there  are numerous f i r m s  represent ing  a l l  

s t ages  i n  the  Paper  Industry Complex, except pulp manufacture. The quest ion 

of e x i s t i n g  l inkages then focuses upon t h e  flows of p a p e r  from l o c a l  paper 

m i l l s  t o  t he  l o c a l  converted-paper indus t r i e s ,  and t h e  flows of board from 

t h e  l o c a l  paperboard m i l l s  t o  t he  loca l ,  converted-paperboard indus t r ies .  

Table 6 shows t h e  technological  c o e f f i c i e n t s  f o r  l o c a l  and non-local 

purchases of t h e  Phi ladelphia  paper m i l l s .  With pulp being the  chief  input ,  

and s ince  the re  are no pulp m i l l s  i n  the  Region, the l o c a l  purchases of 

Phi lade lphia ' s  paper m i l l s  a r e  seen t o  be in s ign i f i can t .  

Looking next a t  t h e  purchases of t he  converted p a p e r  i ndus t r i e s ,  see 

Table 7, t he  l o c a l  purchases are again seen t o  be in s ign i f i can t .  

t h e r e  is considerable  production of l o c a l  p a p e r  (as seen i n  the  previous 

Although 

t a b l e ) ,  local paper converters  purchase most of t h e i r  paper from m i l l s  

ou t s ide  t h e  region. On the  basis of t he  Phi ladelphia  Study and sample, 

whi le  Phi ladelphia  paper  m i l l s  produce $136 m i l l i o n  of paper,  Phi ladelphia  

paper converting f i rms purchase $62 m i l l i o n  of paper,  only $5 mil l ion  of 

which are l o c a l  p a p e r  purchases. The comparison of t h e  l o c a l  and import 

c o e f f i c i e n t s  i n  Table 7 i l l u s t r a t e  t h e  importance of this ext ra - loca l  

dependence, see f o r  example the  comparison of p a p e r  purchases (SIC 2621) 

and t o t a l  material purchases . 
Table 7 a l s o  descr ibes  the  v a r i a b i l i t y  anong t h e  d i f f e r e n t  i n d u s t r i e s  

i n  the paper-converting category. Through symbols, Table 7 shows t h a t :  
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(1) most i n d u s t r i e s  purchase l i t t l e  o r  no l o c a l  pape r ,  

(2) most i n d u s t r i e s  purchase rliany ,Jroducts from l o c a l  sources,  

(3) a l l  i n d u s t r i e s  purchase loca l  ink. 

(4)  most i n d u s t r i e s  purchase l o c a l  glue,  and, 

(5) t h a t  most i n d u s t r i e s  purchase converted paper products from l o c a l  

sources. 

Turning t o  t h e  l inkages i n  another p a r t  of t h e  Paper Industry --- t h a t  

i s  t h e  flow of goods from pai,erboard m i l l s  t o  paperboard converters  --- 
Table C compares the  l o c a l  and import c o e f f i c i e n t s  f o r  t h e  paperboard m i l l s .  

It can be seen i n  Table 8 t h a t  the  board m i l l s  are much nore dependent upon 

l o c a l  sources of supply. 

purchases come from l o c a l  industr ies .  

m i l l s  is seen t o  be vaste paper, the l a r g e s t  ,,ortion of which is supplied 

from l o c a l  sources. The second most important! material h p u t  is imported 

pulp, ~711ile o the r  inputs  represent  both l o c a l  and imported purchases . 

Thirty-seven percent  of the value of a l l  material 

The p r i n c i p l e  inpu t  t o  t h e  paperboard 

Table 9 descr ibes  the in t ez i cdus t ry  r e l a t i o n s  f o r  t h e  i n d u s t r i e s  i n  

Che Converted Paperboard category, t h a t  is, t h e  paperboard containers  and 

boxes. 

i s  imported t o  these  Philadelphia indus t r i e s .  

i npu t s  t o  the Region's paperboard converters are p a p e r  and paperboard, and 

t h a t t h e  bulk of both of t hese  commodities is  imported. This is i n  s p i t e  

As i n  t h e  preceding t ab le s ,  t h e  larzest volume of material purchases 

Table 9 shows t h a t  t h e  major 

of s i g n i f i c a n t  l o c a l  productLon of paper and paperboard. 

Table 9 sha7s that! t hese  converters a l s o  make many small purchases from a 

v a r i e t y  of l o c a l  industr ies .  Uany of t h e  individual  converted paperboard 

i n d u s t r i e s  purchase the i r  supply of some commodities completely from l o c a l  

sources ,  see f o r  example t h e  t o t a l  l o c a l  purchases of converted p a p e r  and 

converted paperboard, engraving, p l a s t i c s ,  glue,  and ink. 

On another point,  
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As a summary of t he  ,.receding dfscussion,  Table 10 is presented. This 

t a b l e  is e s s e n t i a l l y  a set of matrices descr ib ing  t h e  r e l a t ionsh ips  between 

the  paper  i ndus t r i e s ,  namely between Phi ladelphia  paper i ndus t r i e s  and t h e  

rest of t h e  U.S. I n  Table 10 one can compare t h e  magnitudes of t h e  l o c a l  

and import c o e f f i c i e n t s  and observe t h e  volume of l o c a l  and export  sales. 

This t a b l e  a l s o  reveals several pe r t inen t  p rope r t i e s  of t h e  l inkages of t h e  

Paper Industry i n  Philadelphia. 

( 1 )  1”lst of the  purchases of Phi ladelphia’s  converted paper indus t r i e s  

are paper  and paperboard which are imported from outs ide  m i l l s .  

t h e  converters  purchase $10 mil l ion of l o c a l  paper and $59 mi l l i on  of non- 

l o c a l  paper, notwithstanding loca l  paper production of $13G million. 

t he  converters  purchase $5 mi l l ion  of l o c a l  paperboard and $53 m i l l i o n  of 

non-local paperboard, i n  s p i t e  of l o c a l  paperboard production of $75 mill ion.  

For example, 

Further ,  

(2) Although most of t h e  converted paper  and paperboard products are 

des t ined  f o r  a whole hos t  of other i ndus t r i e s ,  some production goes t o  the 

Paper Industry i n  general. Table 10 shows t h a t  even i n  these instances 

t h e  Phi ladelphia  p a p e r  f i rms purchase a s u b s t a n t i a l  proportion of t h e i r  

converted paper and converted paperboard from outs ide  sources. Only i n  

those indus t r i e s  shown with a star does l o c a l  converted paper and converted 

paperboard appear as a c r e d i t  balance. 

The preceding t a b l e s  revea l  some i n t e r e s t i n g  information on the  loca- 

The paper  m i l l s  are not rat7 material- t i o n a l  p u l l s  of t he  Taper  Industry, 

o r ien ted ,  s ince  the  major  rat^ mater ia l  --- pulg --- i s  imported; nor  are 

t h e  paper m i l l s  market-oriented, s ince llhe l o c a l  paper converters purchase 

only a snail proportion of the  t o t a l  l o c a l  paper supply. 

TZie same note  m y  be made f o r  t he  paper and paperboard converters.  

These f i rms irere seen as not ra~7 mater ia l -or iented s ince  the  major r a p 7  
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p e r  and paperboard I.-- were imported; and, Table 10 suggests 

t h a t  the paper and board converters are not  s t r i c t l y  market-oriented s ince  

t h e  survey revea ls  t h a t  t h e i r  s a l e s  are not  completely local. 

of the nine converted paper and board indus t r i e s  sell more than 50 percent  

of t h e i r  products t o  local indus t r ies ,  The Paper Industry requi res  many 

d i f f e r e n t  sources of supply, and, i n  turn,  suppl ies  many d i f f e r e n t  p a p e r  

converters ,  who supply many d i f f e r e n t  indus t r ies .  The g r e a t  degree of 

spec ia l i za t ion  i n  manufacturing and t h e  highly d i f f e r e n t i a t e d  flows of 

commodities requi re  a more re f ined  a r t i c u l a t i o n  of loca t ion  theory. 

Only two 
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- 
Industry h i l a  US Phila us 
Producing 

SIC Name - - i 

TABLE 3 

- 
Phila  us 

COIG'ARISON OF PHIIADELPHIA AND NATIONAL 

DAIRY PRODUCTS INDUSTRIES 
INPUT-OUTPUT COEFFICIENTS FOR THE 

, 5277 

Butter Cheese Ice Cream Fluid Milk 

Misc. 

z M I  

Wages 

.0496 ,1328 .1151 .0011 ,2604 .0153 .0651 

09012 ,7570 ,5519 ,7722 ,4767 .4988 ,5866 ,6164 - 
i 

.0327 ,0413 ,1410 ,0722 ,1521 ,2005 ,I2568 

0132 
0133 

202 1 
2022 
2026 
2033 
2062 
2087 

- 

I 

Dairy Farms 
Poulry Farms ,1588 

Cheese 
Fluid Milk 
F r u i t  
Sugar Ref inin 
F lavor ing 

--. Butter c -.--- /E: -.- ,6242\:5; 

,2782 ,1457 

.0423 ,0265 

.0823 ,0662 

SIC 2026 - 
1 Phila  us 

.5047 .4634 
, 0081 

.0082 

.0057 ,0044 
,0162 
.0105 

- __- - _-----. 

j .0014 

2649 Boxes 
2654 Sanit.Cont'rs 

1 .0005 I 
.0716 I ,0164 .0835 

Karaska - U. of Pa. 
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Industry I Phila' Phila us 
Producing 

TABLE 4 

Phila us 

COMPARISON OF PHIIADELPHTA AND NATIONAL 
INPUT-OUTPUT COEE'FICZENTS FOR "E 

MEAT PRODUCTS INDUSTRIES 

0133 Poultry Farms 

Meat Packing Sausage & other Poultry 
prepared meat 

I 

SIC 2011 - 

, 0020 I ---- I-_-_ 

7.8146 -7963 , 6865 ; 
,8067 ,8216 L I ,7941 

.0013 

-- - .~ ______ 

SIC 2013 - SIC 2015 - 

,7987 -6195 

-- _. 
.5302 

-. _-- ----.--- 

- -. _I -- 

1 .3311 

1 .0015 

.- - _- 
2011 Meat Packing 
2013 Sausage &Meats 

2211 Cotton Fabrics 
--- 

2643 Bags 
2649 Convert. Paper 
2651 Boxes 

2819 1nd.Inorg.Chem. 
2899 Chemicals n.e.c. 

L S MI 

--- - 

-_I_ 

I 
I 

.0077 .0082 

, 0112 
.OM7 

Wages 1.0820 ,0893 , 1206 ,1147 1 .lo02 ,0852 

Power i.0038 ,0040 , 0058 ,0053 j ,0050 
I 

Karaska - U, of Pa. 



. 

Industry 
Producing 

TABLE 5 

e_ 

Local Import 

COI.lPARISCN OF LOCAL AND IMPORT COEFFICIENTS 
FOR PHILADELPHIA MEAT PRODUCTS INDUSTRIES 

3.7 Percent 

Meat Packing 

SIC Name 

0133 Poultry Farms 
0143 General Farms 

2011 Meat Packing 
2013 Sausage &Meats 

2211 Cotton Fabrics 

2643 Bags 
2649 Convert.Paper 
2651 Boxes 

2819 1nd.Inorg.Chem. 
2899 Chemicals n.e.c, 

- 

__._ -.--I_-- 

---- -1_-_1- 

---. 

- --- - 

-_----_I 

.0174 .6900 

.0036 .0041 

.0001 ,0017 
1_-11---- 

Sausage & other Poultry 
prepared meat 

SIC 2015 - SIC 2013 
Cacal Import I Local Import 

I 

,0056 .0056 
.0023 .0024 

.0077 .0005 

Karaska - U. of Pa. 



TABLE 6 

Industry 
Producing 

COMPARISON OF MCAL AKD IMPORT 
COEFFICIENTS FOR PHIIADELPHIA PAPER MILLS 

SIC 2621 - 
Local Import 

SIC Name 

2611 Pulp .. , 2542 
2621 Paper ,0018 , 0056 
2643 Bags - ,0331 
2651 Folding Boxes .0099 .0149 
2655 Fiber  Cans - , 005 1 

- - __ _-- --- - - --- - --- - _- - 

2753 Engraving 

2812 A l k a l i e s  
2816 Inorg. Pigments 
2899 Chemicals n.e.c, 

- .0009 

, 0017 . 0018 
, 0008 . 0015 - , 0026 

Misc, .0008 , 0060 

,0151 ,3257 
I---. ___---I ---.- -- MI ----- -- 

Percent Local Purchases 
of Total Purchases 4.4 Percent 

.- ---- __I -_ - . . - - - - 
Sample Firms 2 
Sample $ 109,345 
Total $ Phi la  136 , 099 --- - -. 

Karaska - U. of Pa. 
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COMPARISON OF LOCAL AND IMPORT COEFFICIENTS FOR PHIJADELPHIA 
CONVERTED PAPER AND PAPERBOARD INDUSTRIES 

Iudus t r y  SIC 264 s I C  SIC SIC SIC s IC 
Producing 

SIC Name 

2211 Cotton Cloth 
2281 Yarn and Thread 
2298 Twine 

2499 Vood Prods. 

2621 Paper 
2631 Paperboard 
2641 Coated Paper 
2651 Fol6ing Boxes 
2652 Set-Up Boxes 
2653 Corrugated Box 
2655 Fiber  Cans 

2753 Engraving 
2793 Photoengraving 

2515 Dyes and Pigme 
2819 Ind. 1norg.Ch 
2821 Plastics 
2891 Glue 
2893 Ink 

3069 Fab.Rubber Prods. - ,0356 - 
3079 Misc. P la s t i c s  ,0001 

3315 Steel Wire . 0008 

- .0002 3461 Metal Stampings 

3554 Paper Machinery , 0002 

- -  

-- -e--- 

----_---__ - - - ----- 

.009G .0002 

. O O M  .0028 

- 
- ,  -----...-+ .-I_.. ---. --...-. ---_--..I--- 

- - 
- 

-I__ . -.-__. -- ---- _-- - - - -  
I - I 

-- -- -- -.. 

' ---- - -- -- - 

- 
I 
! 

3964 Needles, Pins, etc  
3955 Carbon Paper 

Plisc. 0 X X 0 

2 M I  

Sample Firms 
Sample $ 
Total  $ Phila  

I_ 

3 2 
-- 

I 1,586 3,168 
I 6,045 152,071 

I i -- i - . -  I 

Karaska - U. of Pa. 

X = Completely Local Purchases 
0 = Some Local Purchases - = No Local  Purchases 



. r -  

Industry 
Producing 

COMPARISON OF LOCAL AND IMPORT COEFFICIENTS 
FOR PHILADELPHIA PAPERBOARD MILLS 

SIC 2631 - 
Local Import 

SIC Name - - 
2611 Pulp - .lo73 
2631 Paperboard - . 0616 

2819 1nd.Inorg.Chem. .0033 0300 
2891 Glue . 0003 .0045 
2893 Ink .0050 , 0076 

_____.-I- -- --. - 

4941 Water . 0041 - 

7 M I  , 1699 .2948 
__-____----_I -- . -- -- 

Percent Local  Purchases 
of Total Purchases 36.56 Percent 

I 

Sample Firms 3 
Sample $ 39,372 
Total  $ Phila 74,835 

Karaska - U, of Pa, 



TABLE 9 

COMPARISON OF LOCAL AND IMPORT COEFFICIENTS FOR PHILADELPHIA 
PAPERBOARD CONTAINERS AND BOXES INDUSTRIES 

SIC 265 Industry - 
Producing Local Import 

SIC N a m e  

2046 Starch I . .  .0039 

1,OOOl .0003 2298 W i n e  

,0055 .1643 
,0138 .2870 I--- .0078 

2621 Paper 
2631 Paperboard 
2641 Coated Paper 
2645 D i e  Cut Pap,& Boar ,0010 .0002 

I 

- -  
-.- - -- 

- _------ - -_--. 

2753 Engraving 

.0089 .0033 

2819 Ind. 1norg.Chems. 
2821 P l a s t i c s  
2891 Glue 
2893 Ink 1.0064 .0054 

2911 Petrol.Refining 1.0002 .0004 

----. ----- 

t-- - 

3351 Copper Wire .0001 .0004 
3352 Aluminum Wire - 0002 

Misc. ,0581 .0006 

,1042 ,4797 
~ -- z MI 

SIC SIC 

O I  

X I  

i 
X 
0 i x  

/x 
3 t 2  i Sample Firms 

Sample $ I 
I 7,198 1 2,54: 

Total $ .  Phi la  I I ' I 41,742 13,86: 

I 

I- 
X = Complete Local Purchases 
0 = Some Local Purchases - = No Local Purchases 

Karaska - U. of Pa. 
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